Greenhouse gas emissions have been an important issue in different countries because of their effects on global warming. The government has to organize greenhouse gas reduction measures suitable to regional characteristics by establishing annual implementation plans and comprehensive policies based on the UNFCCC. The transportation sector is one of the major contributors of air pollution; hence increasing need to estimate current and future traffic emissions precisely. Under these circumstances, a number of emission models have been developed recently. However, current methods of estimation cannot carry out effective analyses because it does not reflect vehicle movement characteristics. This study aims to present a new method for calculating road traffic emissions in Goyang city. A travel demand model is utilized to carry out GHG emission estimates according the traffic data (fleet composition, vehicle kilometers travelled, traffic intensity, road type, emission factors and speed). This study evaluates two approaches to estimate the road traffic emissions in Goyang City: Pollution-Emis and the Handbook of Emission Factors for Road Transport (HBEFA v.3.1) which is representative of the "average speed" and the "traffic situation" model types. The evaluation of results shows that the proposed emission estimation method may be a good practice if vigilant implementation of model inputs is observed.
1990. CO2 was responsible for the highest proportion of green house gas emitted in 2009 which is about 89% of the total emissions which was the result of the country's heavy dependence on oil and gas followed by CH4 (4.6%), SF6 (3.1%), N2O (2. According to (Chiquetto, 1997) although traffic demands were primarily designed for network efficiency improvement and to reduce congestion, they also have significant effects on urban traffic pollution.
Different types of traffic data were essential in the emission modeling process like vehicle volume, fleet composition, average speed and infrastructure characteristics (road type, length, speed limit, number of lanes). Traffic models were frequently used to generate the required traffic data to input to emission models. The process to generate traffic data however increases with the road network size (Smit et al., 2008 ). Traffic models usually generate macroscopic traffic data for each road link in a large urban network. Macroscopic simulation models based on average speed have been the most common methodology for estimating road emissions for the past years. In Europe, most inventories for exhaust emissions for a city are still calculated using average speed model like Copert IV (Panis et al, 2006 ).
According to (Andre and Hammarstrom, 2000) average speed is also an important variable in emission modeling because traffic emissions were clearly dependent on speed in a non-linear manner. Inaccurate speed predictions may strongly affect emission estimation. Given that emission modeling is sensitive to speed, improvement on estimates of mean link speed from static macroscopic traffic models using traffic data that is relatively easy to obtain by considering Emission Specific Characteristics (ESC). (Nesamani et al., 2006) This study proposed a traffic demand-based model in calculating the greenhouse gas emission for the local government in Korea. The results of traffic assignment (average speed and mileage per facility <Fig. 1> Analysis methodology flowchart for greenhouse gas emission computation type) from the travel demand forecast serve as input to the emission model that calculates the total emissions for the transportation network. The required traffic data for the emission models was generated using Visum Public Transit software. Visum was also equipped with environmental impact calculation utilizing the Pollution-emission and the HBEFA. The next section of this paper presents the proposed methodology to estimate emission, discussion of the results based on local government traffic demand and technique validation for GHG emission estimation. The last section concludes the paper.
Ⅱ. Methodology
The greenhouse gas emission inventory for the road sector for local government was calculated using a macroscopic traffic simulation. A transport model was developed through network construction and O/D construction. The analysis methodology for obtaining greenhouse gas emission inventories was presented through a flowchart shown in Fig. 1 .
Traffic models
To generate the required traffic data for emission models, different traffic models were utilized. 
1) Network model
The study network is located in Goyang City, South Korea. Building a network map for traffic demand model is divided in four major steps. The model includes the road infrastructure with all the traffic and spatial structure that represents the actual situation of the transport source.
1. The zone building is based on the KTDB (Korea Transport Database), the traffic zone radius for Goyang city was set to 10.6 km radius to account for the direct and indirect influences on the transport system affecting the city. The system optimum on the other hand minimizes the total impedance in the network for all the OD pairs which lead to shorter journey time per road user.
Equilibrium traffic assignment and measured data were compared. The measured data was based on the observation of National highways and routes provided by the Traffic information system. To ensure that the traffic assignment is reflective of the real traffic situation a demand calibration should be performed
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Vol. 
Equation (1)   = traffic zone  = index of modes, (M= total no. of modes)
   = probability of selecting mode m for trip i to j.
  = value of utility between zones, utility of selecting m for trip i to j.
<Fig. 3> Total demand matrix for Goyang city
Emission factors
In current practice it is assumed that all vehicle activity is the same regardless of the variation of traffic and driving characteristics. Different emission rates are based on average speed and assumed urban driving cycle which may not be able to represent real-world driving patterns. The HBEFA and the Pollution-Emis included different driving patterns based on facility type, LOS which is more similar to real-world profiles in terms of average speed and acceleration; however the accuracy of these models still relies on the network activity data from the travel demand model which are still based on steady state (static) analyses.
1) Pollution-Emis
The reference model for calculating the greenhouse gas emission from the traffic demand model generated Abbreviations: PC = Passenger Car ; LPG = Liquefied Petroleum Gas; CNG = Compressed Natural Gas; FFV Flexible Fuel Vehicles SCR = Selective Catalytic Reduction; EGR = Exhaust Gas Recirculation
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Ⅲ. Results
Air pollution quantities have been a major concern at local and regional level. 
Greenhouse gas emissions
The results obtained from the HBEFA emission model for Goyang City were presented in Figure 4 . 
Increase in toll and parking fees
Since cars have been the main mode of road transportation in Korea, reductions measures will be applied to inhibit car use. Two scenarios were applied by increasing the toll fare and increasing the parking fee, the effects were attributed to the demand model. Table 3 changes in NOx, SO2 and NC were also shown in Figure 7 . The increase in fees would entail 7.071% average decrease on the greenhouse gas emissions. 
Ⅴ. Conclusion
The rising economic growth has set forth an immense increase in road transport sector in Korea which consequently resulted to an increase in emissions of greenhouse gases and other air pollutants.
Road traffic is the main contributor of CO2 emissions in the local government. This was mainly because the road transportation was the most utilized mode choice for travel. In 2009, 89% of the total greenhouse gas emissions came from CO2 due to the heavy dependence on fossil fuels of the road transportation.
Precise inventories of emissions should be organized for the transportation sector in order to implement necessary policies fit for mitigation process to conform to the goal of the government to reduce pollution.
Since uncertainties were deemed to be existent in most emission estimates new methods for calculating greenhouse gases were considered.
Traffic models are one of the most utilized ways to generate traffic data. Macroscopic traffic models were made to simulate traffic data for large networks therefore making it possible to produce greenhouse gas estimations for local municipalities. This paper investigated and proposed that greenhouse gas calculation for the road transportation sector may be derived from a travel demand forecast using an innovative macroscopic traffic program VISUM. Since vehicle speed per link may be obtained, it is possible to improve computation of emission inventories for large road network. This study also noted that the accuracy of the emissions not only rely on the traffic data which was fed to the emission models but also to the accuracy of the inputs to the demand model. A careful review of the inputs should be implemented.
Discrepancies in the emission estimates were also observed in the TSA, HBEFA and Pollution-Emis. 
